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II.— Notes on BittTiSH Bjnosaitbs* Pakt I : SCfpszlofsodon, 

By Dr. Fkakois Baiion: N^opcsa. 
(WITH A PAGE-ILLTJSTEATION.) 

DURING a recent stay in London the kindness of Br. A. S- 
Woodward enalbled me to stndy some of the splendid Dinosaurian- 
remains in the British Mnseum. 

Having principally occupied myself till now with Ornithopodou& 
Dinosaurs, first of all Bypsilopliodon attracted my attention, and 
my expectation that this type would prove to be the olue for the^ 
understanding of all the other Orthopoda has been perfectly fulfilled. 

Sypsilophodon was described and figured at Tarious times by 
Owen, Huxley, and Hulke ; a restoration of this animal was given 
by Marsh in the Geologhoal Magazine for 1896 (p, 6, i*ig. 2), 
and the complete bibliographical list concerning this Dinosaur is 
compiled ia my paper " Synopsis und Abstammung der Dinosaurier "^ 
{Foldtani MzUny, 1901, Budapest). 

In consequence of our more recent knowledge of Dinosaurs in 
general I managed to detect soma new points of remarkable interest. 

MandihU, What Hulke, ia describing the Sypdloplwdon skull, 
No. 110, supposed to be the parietal, frontal, and post-frontal bones 
(Phil. Trans., 1882, pi. Ixxi, fig. 1, jpa., fr„ ps./), turned out to be 
the outer view of a complete right mandibular ramus, so that the 
p^ietal changes into an articular, the frontal becomes the dentary, 
and tbe post-frontal the coronoid bone. This piece (p. 207, Bg. 4) is, 
in fact, the finest mandibulum of EypsilopJtodon I have seen in the 
whole collection, and as such worthy to be refigured. 

The general outline of the mandibulum, with its strongly ab- 
breviated post-coronoidal part and its blunt processus ooronoideum, 
reminds one somewhat of the under jaw of Flacodus gigas, though 
it differs of course in nearly every detail, being built up after the 
^mmdon type. The comparatively very slight elevation of the 
blunt ooronoideum, a feature in which EypsUophodon differs front 
jguanodon and the Hadrosauridse, is to be met with in the Upper 
Oretaoeous MocModony while the abbreviation of the post-coronoidal 
part of the lower jaw is a oharaoter which among all Dinosaurs is 
only known in the Igumwdon type. 

oo-called sclerotic plates* After fixing former differences of inter- 
pretation Hulke's so-called sclerotic plates were olosely examined,, 
^nd proved to be nothing else bnt the teeth belonging to the 
''^ery same mandible, showing each a nicely polished masticating 
surface ; the pointed projection on each of these so-called sclerotic 
plates being simply due to the median ridge projecting on the inner 
^Jiainelled surface of each tooth (compare my similar figure of the 
^astioating surface in MocModon teeth figured in my paper on 
^ocUodon in the Denksohr. d, k. Akad. Wiss., Vienna, 1901, pi. ii, 

-^^^I'occipital hone. Another point of great interest not yet duly 
aotioed in the skull of Hypsilophodon is the shape of the hird4ihe 
Dasi- occipital bone (Fig, 1, ho.). It is utterly unlike the same 
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feoae in CampiosauruSfMoclilodonflguanodont or Telmatosaurus, but 
rather xemindrng one of tb© Oompsogmihus or Thecodontosmrus type j 
and tlie downward dkooiion of the foramma by which the cranial 
nerves pass out fi'om the brain-cavity along the basal and lateral 
elements of the skull is an especially bird-like feature. Describing 
the hasi-ocoipital and basi-sphenoidal elements in Modilodon, I stated 
these elements in Gresslyosaurm are in the same relation to the same 
parts in Zanelodon as are those of MocUodon to Telmatosaurus, and 
thus I could distinguish a Mochhdon- Gresslyosaurm or elongated 
and a TdmatoBanrus-ZancMon or abbreviated type. To this now 
a third type, the Bypsilophodon-Theeodontosaurus or bird-like type 
has to he added* The great phylogenetio and physiologic value of 
this fact, throwing much light on the relationship of Dinosaurs and 
birds and also on Dinosaur evolution itself, v^riil be more fully 
explained on some other occasion. 

Svpra-occmal 6one (p.207, Fig. 2), As it has some years ago been' 
c^oubfced by Professor Koken that in Ornithopodidse the supra- 
occipital enters into the foramen magnum (Heues Jahrb. f. Min. 
«^li*"' ;iJ'^^J* ^'*^*^)^ ^^ ^^^^^ desirable to settle also this 
S^ifr' 1 r^^^^^^l ^ drawing of this part of another EypsUophodon 
oSJ ^^'^'?• }^ r^^ ^^ «^«^ ** ^'^^^ ^^^^ the aupra-ocoipital 
3 ^W -f -^'^^ ^^ *^® boundaiy of the wide foramen magnum, 

Srtt'ff^''^^''^/* ^^' '^^^ *^^« ^ s^^P ^^^^^^ Posterior 
Tne a Jii f ^^^^ ^'Z ^^' ^^^^^^oplwlis or even the J^«a«0£?o«- 
ICir^^ f ^f k ^^" ^'^^^^^«^ P^^'<^^^^^ ^^^ ^ot raised as in 
swtTnL 1'* ^)t same level as the foramen magnum, and, 
KficttaTfL^^r *^' T''""^ squamosals are to be fought ^or, 
the une^^^^^ ^^"^^'^^ ^<^^^ ^«« comparaUvelp short, that 

prov^tWe^^^^^^^ ^^^^ Tisible from the side and 

^.!?!«?/ ??i**^ ^^''S® bj^poparotio fossse. 
auRf SLdy^^^^^^^ ^-^^ ?f quite exceptional interest, 

hphodol yffi^er W f^^^V^ ^^« monograph on Jlypd^ 
^e kno;rthl sblfe D^^^^ -Hj^paao/o^lo^^ is, as fa? as 

maxilkry comes K«.^^^ '"^ ""^'^^ ^ *<^ot^ bearing a prae- 
reason why k n 207 4'^ '"^ V^^^^^^^J bone, and this is^^the 
given, ^ ^' ^^' ^^^- ^^ ^^ enlarged drawing of this element is 

"gree ^th CSas B«lt?*'^'TS Pr^a^'itary, and I perfectly 

thing one ongU to exB^Mfff "^^^T"' *'^'" *« « ^^^o^y «>e 
an entodemal ossiS' l'}\I''*t"**'^y of *« Orthopoda were 
4i|idorf^»l«3. rS»Xi^''"'.'>llg<'"» ^itl» fte same bone fa 

Working aW ZtAMl V ' *"^ "^ ""^"i anatomy. 
1. boweve?, reofniy oamff 'T °^ '''?*'°^ '^*" ^'ofes^"' ©olio, 
Oraopoda cannot We W ,*? ??" **■" t^* predentary of 
but tonal Bunply be rLaX T'^^ *""", * <»^«lagmou8- source, 
Ataa,Yienna:iW) XhrL/.^T,'^ ossification (Denksoh. 

^ edentnlon, ptede^tar; t^ Sa^°' ''"^^^i? ^ypW'i''A'« 

J 8Bt8 a toothed prssmaxillary is, as far as 
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I am aware, the best evidence that can be brought forward m faTour 
of the cewer interpretation. A oomparison of this predentarj bone 
with the one of MbcModon and other Predentata, as figured in mj 
third paper on Transylvanian Dinosaurs, is equally interesting, and 
the gradual prolongation of this bone along the line Oamptosmrus,, 
Telmatosaurus, and Trachodcn may perhaps he termed as a sort of 
dolichooephaly ^m to the cursorial habits of these Phytophagous- 
xeptOes, 

JPramamartj. Fo doubt has hitherto been expressed regarding 
the statement that the front part of the jaw in Igmnodon y^j-s- 
covered with a horny beak, and therefore an examination of the 
tooth-bearing pt^maxElary in EypsHophodon was also one of the^ 
tasks that had to be accomplished. ., 

On the top of the well-preserved prasm^illary of one skuU 
(Hnlke, 1882, pL Ixxi, %. 1), soon a small but pronounced rugosity 
was detected, and it was at once highly suggestive that this mig^ti 
be the place whence that dermal ossi£oation originated wJnoii. 
spreading by and by over the whole prasmaxillary, graauauy 
formed the beak of the Orthopodous Dinosaurs and suppressed tbe 
function of some teeth. That this beak did, however, not yet act 
effectively in Smsihplodon is, I think, proved by the VJ^f^f 
of the well-developed pr^maxillary teeth. As placed on tM tmnt 
part of the prmmaxillary the rugosify mentioned is at *?« same 
time exacUy on the place where in some ^epj^^®?/^ Vl fKU ll 
MulwkU of the German author appears, and the idea *?»* 3;? 
more then a mere coincidence is perhaps not to be disregaraea 
altogether* 1 >,r 



the same sort of feebly grooved soulptare, f°iSTySpl<^i^ 
any part of the endoskeltton itself. A good «k«^h of suoh ji«e^ 
is giTen in one of Hulke's figures, and la P;/"'',,*'^^ aennal 
paper the grooved markings also oome l^'^^^XMm approaohes- 
ttrmonr is, again, a character in which ^yPf'lZZuT&i^^ any 
more closely the armour-dad Stegosaurs and Oeratopsia vi 

other.Ornithopodous Dinosaurs. „ f ogjjfied dorso- 

caudal tendons in a D^^f '^/.t't^l of Wow-"*- Latere 

a figure representing parts of ^fXoSs^yf.VoxuxI'oU^^^'i 
the stune elements were mentioned by we ^o.. ^ ^^ 

(lauatraUd London News, 1866). ^^J^^T^},^ Hi&e in his- 
a short remrk on these curious obj^te^g.^^ ^^^ le,^Iy 

^Pfilophod<m paper, and in ^fl^f^me^r (1887) came final y 
JU his paper on Folacaniius. la *« "^LnoAm and dealing with 
L. Dofio's paper mentioning them » f SStendons are prMsnt 
their physiological value. Thua o^ified ^o^al « ^^^^^^ ,f tb^ 
in all the British Prsadentate reptiles, witn ™ 
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LiaBsio Scelidosaurus, It is to be remarked that (1) the rhomboidal 
^arrangement of these tendons desonhe^ in Iguanodon seems to be 
absent in BCypsUop'hodon as well as in the North American Glaosaurus ; 
(2) that in Igmnodon these ossifications are absent under the 
-diapophysis, while in Sypsilophodon they are present also on this 
place, and form thus on each side of the tail two bundles which 
run along the neurapophyses and the chevron bones. Besides this 
the ossified tendons attain in Igtmnodon their maximum of develop - 
ment in the lumbar region, while in JSypsilopliodon their number 
augments- the nearer we approach the end of the tail, so that this 
region is entirely ensheathed. The physiological value of suoh 
a rigid organ, already unexplainable in Igmnodon, becomes in con- 
sequence entirely a puzzle. 

Fourth trochanter. Though the fourth trochanter of JSypsilophodon 

was already well figured and described by Hulke, I still feel induced 

to mention also this part, since Hulke iti the Neues Jahrhuch fur 

Mineralogie expressed some time ago his doubts about the correctness 

of my assertion that the * trochanter pendant' represents a more 

primitive stage in evolution than the * trochanter en or^te.' Now 

I find that the trochanter pendant of Eypsilophodm just seems 

to prove the correctness of my original view. In Hypsilophodon 

the fourth trochanter is comparatively much broader than in Campto- 

sam-us, where it also shows the pendant type, and in the Wealden 

Igmnodon, again, it is much more developed than in Trachodon, 

of the Belly Biver and Laramie Series. Comparing this fact with 

the development of the teeth in these animals, we find that the more 

complex development of the teeth runs parallel with the diminution 

•of the fourth trochanter. At the same time the diminution of the 

lourtix trochanter is also accompanied by the development of what 

fV^^.^^T^ *^® Pi'ooessus peotinealis of the Orthopode pelvis 

{Mdtam K6^Umj, 1899, Budapest), but for which I now adopt 

the more appropriate name of processus pseudopeotinealis. As it 

L^Zr. ^r'^r *"* P'^^T? *^^^ ^^° development of the processus 

te^Ar?'^^^^^^ "^ ^^^} "^ *^^ ^^^^ <^ompi^^ structure of the 

fil^.« ?M« r ^ ^.'JT?""" *^^ "<^* *o retrogressim evolution, and 

SLA^l^T'^^' to suppose that some sort of quite especial 

tSll^f f 8peota?,Wm is disturbing the whole line from 

^rthat thr.^f "^^^^^^^ '' '' ^^^"^^^y i^PO««it>le to sustain the 
iro^lo^f^m^ fourth trochanter represents the primary^state, 
mV W C^^^^^ f' ^ ^Y^ *^^ ^^^^t^ trochanter in kypsUophodon 
^i^iniJX ^' "^? *^^ *^^ P^i^^^iP^^ arguments foV 

cSL? ^ff ,r ''^''"T^ t^« fourth trochanter.^ 
considered a^ Jw if ^7u ? characters in Eypsilophodon can be 
noidal prooea^^^^^ If^'l'^^ '^^^^ ^-^o s&otio ring. Ooro^ 
edentulL p^^^^ ^^'T* The dermal predentary certainly 

WScc&^i'^ ^ith rugosity on the front end. Oon- 

iminmngSo^if^^^^^^^ °^ ^^^ «1^^" very bird-like, 

g us more of some Thdropoda than of the true Ornithopodidje. 

' ^t^^^'^^telintonddiscussinguponaiiother occasion. 
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Supra-oooipital entering largely into the foramen magnum. Pro- 
cessus parotioi not raised. Large fossa hypoparotica present. 
Dermal armour present and well developed. Ossified dorsocaudal 
tendons run along neurapophysis and chevron bones, and augmenting* 
in number towards the end of the tail. 

EXPLANATION OF PAGE-IIiLUSTEATION (p. 207). 

Pig. 1.— Base of Bkull of Sypsilophodon (^). 
„ 2.--Back of Bkull of Eypailophodm (^) . 
,) 3.— Predeatary of Sijpailophodon (§). 
„ i,—Mtm^]ihot Sypsilophodon {fj. 
art, Miiculare. ^ ^d. maiidil)ulum. 

fe. basi-sphenoid. mx. maxiOkre. 

CO. condyl^. ^^^ processus odontoideua. 

m\ coronoideum. <,«. dermal ossiflcatioiis. 

I' f°^' pd, predentary. 

ae, aentale.^ p^^. processus paroiious. 

ep, axis (epiateopheos). pt. pterygoid. 

exo, exoccapitale. pi,qu. processus pterygoideus quadrate- 

f,hp. fossa Eypoparotica. j„, quadratum. 

/.w. foramen magnum. io. supra-occipitale. 

, JO, toranuna of cramd nerves. sg. squamoaum. 

ju.ap, 3«gal apophysis of maxiUary. . sy. symphysis mandihuli. 



in.— On a Lbpidodehdeoid Stem fbom thb Ooal-measubbis. 
By Bernabd Smith, B.A., Sidney Sussex College, Camhridge. 

A MONG the numerous Lepidodendroid remains in the Geological 
^^ Department of the British Museum (Nat. Hist), there is on© 
T^t ^T'^^.^^T.^:^^ characters of unusual interest. It is a cast, 
oDtemed from the Middle Ooal-measures of South Staffordshire, near 
JJudley, and belongs to the Johnson Colleotion.i 
th^ TaT *!?? ?P?T®'' '« ^g^^^^ on p. 209. It will be noticed 
^l^ALn "Ti^^^f leaf-oushions are distant from one another, 
feftZ Tl ^y ^f S? ^^^« <*^ «^«^ted bark. This is an unusual 
faWvVnn^ °ase of British Lepidodendra. The preservation is 
toLnlif r^'P^ ''' *^' ^'^^^' ""^ *^^ l«^-«o«^- I^ the specimen 
bS ThiT V ""' ^'' represented, forming portions of five spiral 
do not ann J mT' "'' ^^^^^om in outline, and at first sight 

deCd CS^' f^^^^^^ «^^^ to be moderately well 

the^ncrctSS^^?^^^ ^^^ ^^^^^^^^ and obscured by 

and^ W eSrLl« r °''* '^ ^^'"^ g^«**««t ^i^*^- The upper 
of the Tshiof aT^^^^ ^ T ^^r^ ^^''^ ^« t^« «^«di^^ P^^^" 
(of. l^Sdran^l ^^'""^^ ^^'^^^"^ *« ^^^ ^^g^t ^or to the left 
W^nSsoS'^f"'"^-. ?^^ oushions^stand out in high 
80 oommonK «f *^ low truncated pyramid 

^iseremaZCfo?™^' Lepidodendra. However, this iu in no 
aiKabie,forezamplesofLepidodendrahavingraised cushions 

^ Registered aumber V. 1233. 



